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I. TpOCMOTDETE CASXYHNING CIOBA, OHW fOMOTYT BeM NOEATEH Teros
“A Page of listory":

2lyable = roToBMl (OPATONHEY) K BNNGIHEEAD NOASTOR
sicilled = KBaIWIALIIDORAMHIL:
run - Haxér/mapadoTxa (B wacax)
ratio- oTzomeR®e (CcTenes:s)
arrange ~ DAsMemaTh, XOMIOHORAT
rankshalt - xoOasIHaTHR Baa (rowrarent)
el up - OCecHeYARaTsH
iquid - RANERTH (REIROCTD)
cCcol - OXJIARIATH:

ll. o
W K

i
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IZ. TlpcuT:iTe TEKCT X yKAmATE BOMDOC, HA ROTOLHY HeAs3d rairTn
OTBET B COJIEDESHAA TexcTa:
1) what was the biggest difficulty in developivg power for wir-
cruft in the 19%th century? 2) #hen did Charles Kaxly develop
3 really =2fficient engine? 3} How many cylinders had iax-

'3 engine? 4) Why was the Wrights' engine considered %he
successful sireraft sower plant? 5) In what way w.s cosl-

&R

3

ot

ey

1g of the Jrights' englns done?
A Page of History.

1.4 flyable airplane begins with a practical aersdynanic
desizn. But there must be a power source capable of LliIti
developing power for airplanes, the biggest difficulty vas Ybe
weight of the engira2. All these engines weighed %00 much to 112%
the airplanes for vhich they were designed.

2. For the first reslly efficient englue was not tioe
drightst', but thas built by Charlies Jenly. lanly was an engl
and a skilled machinist and the engine he daveloped in 1930

293

far better than she Wrighte'! in the power {o suppc”t ixabzi

a flyable airplenc. Manly's five-cyliader engine p
norgepower curing a 10-hour run. The engine welghed
soords exnd deiircred one horuepower for every Z4 pounds of iis




own weight and & power-to-weight rutio that was not bettered
until 1918,

3.The #righia' engine must bs considered the 18% sugceos-.
ful sircruft power plant, because it made possible tuc first
povered, men-carrying fligat. The wWrights' celculsted thaet they
needed an engime wadch would produce at lee:t eight horsecpower,
ut a sa%io of not more than 20 pounds of <igine weight pwu
hersepowaer. It was a four-cylinder engins which developed

12
horsepower - five more than the Plyer nceded. withic fivg ye.rs
s were mble to modify the busic engine so thai it
U horsepower, or oie horsepower Ior every 8ix pauagy
weight. The wWrights'® engine was basically & mogjifiasd

o

cutomobile engine with the cvlinders one behind the otheyp,

$.xanly's engine was a liquid-cooled one, with the gylin-
ders arrunged in & circle and the pistons driving & crankghaft
in the center. 2ach design hed ita adventages and cach its die-
Jdvanisces. beceuase its cylinders are exranged in the forn of

t . this engine sets up‘more air resistance than the
irighta* enzine, Cn the othexr hand, danly's engine providea
uore horsspower for its weight.

iIZ. Tpourare IpEenZQXEREA 1 [NOCTEBHTE TX HOMEDA B HOCHEIOBHYL.bL
HOCTH, COOTBETCTHymMe:! COMepXaRTD TeXCTa:

- lanly was an engineer and & gkilled machinisst.

- The Jrights’ engine was basically e modified automobile gi-

‘e with the cylinders one behind tue other.

developing pewer for sirplanes, the biggst difficulty w.s
the weight of the exn;ine.

- lanly's engine was & liguid-cooled one, with the cylindeps
arranged in a circle and the pistons driving e crankshefi i
tae ceater.

~ 4 fiyable airplane begins with & practical eserodynamic gegig:

- Each design had its sdvantoge. and each itas disadvantages,

iV. JaMeRnTe DONUEDREyTHE £10B8 GAK3RMA 0O SHEYEHND:
1. A flysble airplane begins with a& practical aerodynamic

4
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design. 2. gunly was an engineer and a skilled machinist.

3. Manly's five-cylinder engine produced 52 horsepowar during
a 10-nour run. 4. The engine weighed only 125 pounds and deli-~
vered one horsepower for svery 24 pounds of its own weight and

& power-to-weight ratio that was not tettered until 1213. S.The

Wrignts' englne madc possible the first powered, mmi-carrin:
flignt. €. It was a four-cylinder angine which developed 13
aorsepowar - five more than the Plyer needed.7. Jithin five
y2arg the brothers were able to modify the basic ewgine so thus
it developed 30 orsepower.

can, to generate, manned, to start, main, cceflficisnt, expari-
anced, to improvs, to reguire, thrus:.

ST3P 2.

i. [pocCMOTDHMTE CAEIyWIMe CJOBa, OHE IOMOIYT ESM HOHATH TEICT
"Aircraft Zngines™.

single-sngined - OOHOMOTODHHII; deliver- iIOLIB&TH; overcome -
TPEONOoNeTrk; due to - BCISACTBNE: reciprocating engine - LOD-
IHeBOX IBWraTens; displaca - O2pSMEmaTh; a coluwmn of air -
1oTOK(CTONG) BOZIFXA.

1I. JpouyTaTe T2WCT, L[OCTaBLTEe BONLOCH B HPaBAABRHOZA TOCIZIORE-"

Lis isx

TEABHOSTH, COOTBETCTEYNHEH CONEUSHNN TecTd:

¥hat are the main trpes of jet engines?(
How can the cylinders of the intermal combusiion ergines bw D
placed?
- sihere mey the engines be located in & biplane? i
- In what vehicles are reciprocating engines usged? 4
~ dnhat is the fwiction of the engire? D
e At what velocity does a jet engisme push a column of zir o g

the rear?



Alrcraft zZngines

. In the single-engined sircraft, one engine is usually locat-

ad in the nose of the mnchine. In miltiple-engined mac;ines ge-

neral engines may be locaisd eitha‘ in the wing or above it,

This lccation of engines we ohservo in 8 menoplane. In a8 bi-

plany the enAines mag be botween the wing~ The fuction of the

uhuine is to dcveiop the '’ BPESS&rj powar wnd to deliver it in
she for of thrust. The thrust in ite f;"n mast ‘overcome the
es:Qtancc of the airplane due to its Jotion iLroug& the air

and accelerate the aircraft.

2. The aircraft ecgine may be of the intermal combustiozn type.

The cylinders may be pleced radislly or verticeally, in a line

or in two lines to form a V.

3. Cooling o0f the engine is donv either by air or by liquid.

) are two broad cetegories of aircreft engines recipro-
and jet ones. The principle of the ai.c‘aft propu’sxon
game for both types of enginee. It ip done by displacing

of air to the rear. &ny engine must be able to develo:l
the necessary power and to propel ths aircraft in the opposite
or Jorward directicn,

4. Reciprocating engines are used in subsonic airplanes anéd
helicopterz. A Jet ergine pushes a cocluma of alir to the rear
et & very hish velocity. This velocity may be greater than the
ced ef asound. The main types of jet engimes are turtojet,
iet and turbofan engines.

I{I. JancHupTe IaRHHe ITeIozerssT B COOTBETCTBRE ¢ CONeDEAHHe:M

1. Tne thruat in its turn mast overcome the resigtance of the
% motion ithrough the air, and ... {compress
energy; accelerate the aircraft; turn the

he ablie to develop the necessary power and
£% in the opposite or .. (lending direc-~
approach direction; forward directionmj.




3. The funrtion of the e;u;ina ile to develop the neceznary nower
and to deliver it in ... (2 hours: in the fora of thrast; the
street; due timej.

4. In the single-engined aircrarft, cne engine is usunlly locat-
ed in ..» Mes (one of the wingu; the tail; the nose 5f the mi-
chine; the rear of the machine).

1V. llcnCeprre CAOEQ, IPOTHBONORNIIIOE OOMYBDYHFTOMY [0 3HATLMmN:

3

1., In the gingle-engined aircraft, one engins is wiuully lo-
ated in the pnege of the machins. 2. This _1_{3:_3}_}_@ of eagin:s
#¢ ohserve in a moncplane. 3. The thrust in itz tiom musgs
o7ercome the resistance of the airplene and accelirate the air-
cra*., 4. The cylinders may be placed radially or vert
Se boo‘é_n_g of thas engine 1s dome aither by air or by Liguid.
6. Any engine must be abls to propel tha aircranzt in thos oppo-
glta or forwaml dirsction. 7. Thers are two brchd categorisc
of a.ircra.ft engines: reciprocating and jet onss.

caliv.

'zeatlng, nmnpensined 3011’5 baciward; horisontally; rear;
dlslocatﬁm, tecelearts; narrow.
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I DO& MOTDHTS CHCIyI@pie CA0Ba, OHA HCMJI‘:I'?' npy o
"Bagic Principles o¢f Dilesel Zogirnrs":

SonEmen = OGHHIA ] sear - mecTepdA (MpuBox); cormecting -
mWaTye; rapid - CHOTDHE; compressicn - ignitica eng -
T C BOCIIAMAHeHUet OT CXaTus; gelf-containsd - apog-.

4 sdm’t - I0MaBATH/RIYCRATH (O B/""Tj"?‘
derzble - 3HAUATE I HHUI highly atomised apraey
mA8miasg CTPYS; fuel injection - BGIDHCH “’*T‘,'C"’I’O:

steam - OCTDUE 1ap; ¢Thaust stewnm ~ 2TPAGOTSEN
sliding valve - 30J0THAX;  sprizg velve - :5‘*7'. 7E
@1 Tpowmire Tex 7, Zafizore @ mepeBeITe IPENNCEeRN A, -

3
PUX CCICTMETCH OTBETH HI ROTULOCH:

1, How is the picston of the s3team en~ine forced alow, the ov-



<inder?

. In what way does the dlesel engine differ frow the stean
one’ 3, what process takes place in e diesel engine at the
moment of maximum compression? 4. #hat cen you say about
the fuel injection? 5. Is the live and exsust steam control~
1l¢" in a pteam engine and how? :

Bagic Principles of Diesel Bngines.

t. The diesel engine has certain characteristica in common with
the stesm engine. 3Both are designed to convert the force appli-
el to thelr pistons into rotary motion for driving electric
peneratora, gears end wheels and, therefore, have connecting

o and crankshafts.

Z. The piston of the steam engine is forced along the cylirder
by expanding steam under pressure; the piatons of the diesel
engine  dre moved by the rapid burning of oil mixed with air

>

7 coupressed. From this process all diesel engines

. &8 coupression-igaition engines; -

{ ke the gteam engine, the diesel engine is & self-con-
tal 2d ualt irx whicih power is generated withir the engine it-
s¢lf. Advantage is taken of the physical law that air, when
compressgal, generates heat. Alr is admitted into the cylinder
el a diesel engine and ig highly compressed between the top of

the ;-J»Cﬁ and the cylinder head, generating considerable heat.
: ent of m ux compression, or when the piston rea-

e tep of 1its stroke, oil fuel in the form of & highly
*d spray i: ferced into t™e gpace occupied by the comp-
Lted by the cowpressed air immedia-
2 rupldly expands with greatl energy,
she cylinder end turning the crank-
ecting rod to which the piston is
ttins atomised oil fuel intoc the
ine is kucwn as the fuel injection.

2 feor air to be admitted to the cylin-
ageg to be discharged. In a steam en-
cylinder the live and exhaust steam is controlled bty a
gilding velve, in & rour-stroke engine cylinder, air is admit-

*3345




ted and the exhaust zmses are expelled through spring-loaded
yalves,
III. Hasopmre ARTAMCREE A PYCCKES TODMAEN, COOTHATSTIVEmIC
CASTYXNOM ONPe/SReHIM:

. A unit in which power is generated within the engine itself.
2. EBngines in which pilstons are moved by the rapid Lumming of
oll mixed with air and highly compressed. 3. A proczas of ud
mitting atomised o0il fuel into the cylinder of o diasel «:
4. Huans of controlling the live and sxheust steam., 5. 4 val
through which the exhsust goses are expelled .

IV. Haiimare B 3 26320e HeawyHze JODMH TRArOCJI8 ¥ OCPeBSIATS W7,
STHP 4.

[. [pocMOTDAT® CASXYMIEE CJIOBS, OHA NOMOTYT Bav HOHATH TRLOT
"Internal Combuation Enginesg®:

accomplish ~ BHNOAHATR; commom - oO0wuit; vapor - 12D

rapidity- OHCTDOTS; complete - NONEHE; revolution - OCODOT

a boiler - nzpoBofl ROTEN; suction - BeacHnsHue)

II. dpoiTnaTe T2XCT A RHOSDETE IPeBALBHHNS OTBeTH Ha ciern
BOMUOCH )
1. How does the fuel burn in an internal combustion enzine”

2. What common charecteristic have verious types of enzines?

3. When does the force of the pressure decrease?

4. By wihat means le the reciprocating wotion of the pizten
changed to the totary motion?

5. How many strokes must the piston make in the ¢ylinder?
what are they?

la. In an internnl combustion eagins fhe fuel burms in a crani~
shaft connecied 4o the piston.

ibe The fuel burpz direcily urder the piston in ths ocyliinder
of an intermal combustion engine.



2ae lotion is obtuined &s & resu*t of the pressure of iases
gonerated by the rapicd combustion of ths fuel mixture in
the cyliunder itself.

2. Hotion is obtained es a result of the prussure decrease.

The force of the pressure decresees when the piston operates

the cravkshnft of the engine,

3t. The force of the pressure decreases as the piston 4travels
downward.

4a. The reciprocating motion of the piston is changed to the
rotary motion by means of & fuel mixtura.

4be Tne raciprocating motiou of the piston is changed to the
rotary wmotition by wmeans of & cranikshaft.

5a. The piston in the cylinder must make the fouxr strokes (suc-
tion, cowpression, power, and exhaust). ‘

2b. The plston during two revolutions of the crsnksheft must

wake iWo sirokes only: compression and exhaust.

internal Combustion Engines
(Part 1)

l. éx invernal combustion engine iz an engine im which
the fuel burmns direcily wider the pistozm in the cylinder. The
are produced by combusiion, these gases push against the

plegton 1o seccomplish thedir work. That's why, it is not neces-
Z¢r an intermal combustion engine to have & boiler.

<. "mrigus types of sngines have one cormmon <¢haracteris-
tic: molic. is cbtained es a result of the pressure of gases
generated by the rapid combusiic i of the fuel mixture in the
cylinder Ltuwlf.

3. +hen a compressed mixture or charge of gasoline va-
pour and air is ignited, it burns with greatl rapidity. During
its combuation il prwduces intense heat. This heat causes the
sases 1o expand and thus generatc pressure against the head of
the piston. Thds piston operates the crenksheft of the engine.
The force of the pressure decreases as the piston wravels
downward. This decresse of pressure is due to the expansion
of the gases. The pressurs ceuses the piston Jo along the cy-

10



linder from the head toward the oper ernd.

' 4. The pleton 1s connected %o the crankshaft by w comnnooé-
irg rod. The back-sud-forth motion of the piston in the o lirnder

ig called.reciprocating motion. The reciprocatin:; moticn of

piston is changed to the rotary motion by means of o crank

5. Cnme complete turn cf the craankshaf® from one o4

er 10 the other and back again is called a revolution.
{me balf of a revolution of ithe cranksheft noves the

from one end of the cylinder %o the other. Inis is

6. The four-sircke cycle 13 almggt unive 3
autoxchiles gasoline engings. Thia pronciple iag uged on most of

the aircraft raciprocaiing eng.nes too. The piston in the cy-
linder mist meke the four strokea {suction, compression, powar,

and gxhaust) during two revolutionsg of ik cras te
III. Crypymmmpyiire chosa, SAASKHAE [0 IHAMETED:

1) revolution 7 ¥) becance of

2) to use = 2) top

3) by means oIf} 37 rotation

4) to produce /- 4y quicknesa

5) due to | ¥ to utilize

§) to accomplish %) general

7) wvarious : 3 Yo do

3) rapidity ; wp B

S) head

10) common (] 199 %o generate

Tor ) Maames goaay . o = o .
Iy CCOTBETCTIYRT Ji LAHFEHS BHCHAZWBEETS COJSDRSINN TSXCTA:

S

I. BO3CpaTHO-IOCITHATSABHOE NRMEeEYe NCPIHT HPEEDAL3ITIT
BDAmATBABROS IBARCHNS € HOUCUEY XOLEHUATOTO A

2. JueHbpUSHNe TARISHEAS MDOZCAOTAT BCIENCTBXE T E
3. Het HeoOxoxn

Tel.

4. Tapnerva 3740T23ILIeT TODHSHE ITEITaT:RCR
CB2DXY BHFS.
; TIPHUTSXTIKTHOTO JIBHTSTE 1 YCHOASHVHTRT




STEP &
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Tl pO"'o’rﬂTe CRITEPE CXOR3, OME IOMOITYT BaM MOEITL TEeKCT
"Iuternal Combustion lugime" (Part II):

iheel - MAXOBYK; exert - OKASHROTH BAEANIA;  velve - Kif-
L adit - BUYCRETE; ascupe -~ BHXOINRTH; irnlet valve -
omiofl IENAH;  camshaft - KYASYROBHA Baid; gesxr - WecTep—
tank - (gn.) cropous; enguge - 3auemiaTL(cs}; lever -
omeT/NYROTYRE;  precise - TowAuit (ompensn@immui); spring -
23 \Joupply ~ CHABCESTH (nonne:am).

ApreTs

LI. IpowrEte TERCT B YXAAXTE BOOPOC, Ha xoropuil Eenrsx Halth
OTBET B QOFEDmAHIE TEKCTa:

How 413 the camahalt connectoed to the crankshaft? 2. dhst ia
the function of a :‘l‘mlwel” {ow wany eccont

hag g cemshaft per cylinder?‘{’ ¥here ie atomised oil fuel un-
dagr nlgh pressure forced through? 3.%hen muut the puap supply-
ing the fuel through the injector dsliver the right quantity
of fuel? 5, Yhy ig it necessary for the camshaft to ro%tate at
a speec egqual to half the spesd of tha crumisnhaft?

ric projecticns

_Internal Combustion Engine (Part II)
1. Tne intarunal combustion engine converts heat into mechani-
cal emersy by burﬂ,nc a mixture of oil fuel and air within its
cyiinder or cylindex
2. Such engine consists ¢f the following units:
a = a cylinder (there may de several)
0 -~ & piston which moves up and down inside the gsylinder
¢ —/a crankshaft connectad to the pision by & rcd xmewn as
a connecting rod. It turns the up-snd-down motion of
thne piston into a rotary motion of the crankshaft
& - a fiywneel to k3ep the c.ankghaft moving whea nc pres-
sure is exeried upon the top of the pisten
$e - two valves, one to adnit the mixtwie ¢f air and fuel
in%c the cylinder and the other to allow the exhaust
ces to eacsps, the first being koown as the inlet valve,

[N
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and the other am the sxhoust valva

& camphalt which is used to open aaxd close the valves,
drivern by gears from the engine srunknhalt

3. The movemant of the valves of the four-s$roke interial com—
bustion engirne cylinder is controlled by a caushaft which ip
leceted parallel to the crankshaft and has twe eccentric pro -
cections per cylinder, called cams, one for tha inlet and one
for the exhaust valves. In practice there is gonerally one
shafl for each bank of cylinders.

4. "he camshaft is rotated by the crankshafi %o which it i3 con-
nected by gears, Ae the camshaft rotatea, the cams eagage with
“he ends of rods and s gystem of levers, known as the valve

e
1

gear, wiich cause the valvez to upen at the precise moment ve-

guired. 3

5. The valves are closed by strong ﬁprings.ézz order %o open
and to close tha valves at the correct monent in rejaticn to
the position of the pision,'it is necessary for the camshaft <o
rotate at a speed equal to half the speed of fhe crankshatt, /
6. Similarly, the pump supplying the fuel through the iniecior
must deliver the right quantity of fuel at the right moment.
This is dore by an arrangement of cams which, like thoze ope-
mating the valves, are driven by the crarnkshaft and at ha’?

its speed.

1I. TonfernTe onpenesiednd X CYTeCTBITCIBRDA:
5_1. valve © 1. mecharical
4 2. energy — 2. connecting
S 3. motion 3. exhkmust
2 4. Tod - G 4. G

Z 5. pump 5. up-and~dom

Y 5. preicctiorn
6 7. geaxr ™

8 8. moment —__ Q

entrdic

Z. ynlve
. Jupplying
.+ precise

T2 FCOMEeP a63ans, B XOTODOM HA(ODVTCA IMEXIO¥IHNC
Ee3aBucna JDuIac T odoporon, ITPDETICREHVEe OenSpaarys




STEUP 6

I. IpocuoTpaTe CASIVIEME CnoBa, ORY MOMOTYT BAM NMORATE TEXeT
"A Page of lilotory™s

‘;:;r,;cr -~ HaGaT'HeT&TGAb, air-bmut‘nir.;_, BOJLITHO~-DEAX THB~
tatake - nOSJFIOSdGO“ﬂHn.KJlOBJ - fjoTepa; thin out -
DOTHCA p3°p’vr.'fmuv safety - (£300ACHCCTH: OWner = RAf-
¢ = PACUIEET: overbhaul - AN0TT: {trouble - He#C-
sar - BHPUBATH (OTPHBATRH):\Reatructive - DPB3PymI-

STHPE TEKCT ¥ 3ARCHWATE OAPENBOREHHT B COOTBETCTBIE ¢
@ TexcTa:
1. & wajor innovation in the engines of the 20s was the co.

SR INELE PRILY St Lo

Salsdel mmied it
{ceverhaul, intaxe, superchurger, propellerj.

Ze. Aw gltitude increasea and the alr begins to thin cut, ths
engine 1088 ... (relisbility, efficisucy, cost, vibration).

3. Untii thne 1920's, &1l propellers vere made of ... (stgel,
compusiie meterials, glass, wood).

i

4. I-opellers sometimes flew apart in the air and the imbalance
could tear the engine out of %the ... (blude, intake, compres-
sor, plane).

S« The more powerful that engine hecame, the faster the propel-
lers nad ¢ ... (lose, improve, turia, develop).
Mt 8

A Page of History

1 1.Ln 1227 Pratt and Whitney A:u(r"ft dev;j.oped tre airccoled,
425-cor TSE-pONES ¢ engine that beca;ne the pvima.r:y pe of eirplene
power plant) & maaor ir.nova*ion :Lri/the engiveg of the '20s was
J*g::/ﬁu/ug'::{.a..ee , which did much to improve high- de p-.r-/u
fos'\m&._ce“ dmcg,/thq piston engine is an a.ir-breath:m.g machine,
any reduction in tﬁe ;.g.takg of eir results in a loss of power.
2. is sltitude iAcresses end the air bdeging,to thi  out, the
engine lcses efficiency Zl’.l‘he supe:charger mintauxs an engincs
power a2t higheraliitudes by p*ecomprssémg a.ir.] It does this

oy mc S o1 & compressor that provides ihe cylinders vwith low-



—altituds eir at great hei h?ﬂ; The dpg%éng;a and builders con-
centruted on reliability .y elié%?fggg ;eaga(safety, first of all
to the airmen it may mean life itself,]To the airplane owner, it
alic means lower maintenance costs. In the early days of avia-
tion, an engine required constant turning upfﬂin the post-iorld
dar II neyday of the piston engine, large and complex power
plants were able to run more thsn 2,500 hours between overhaulélw
3. As engine performance advanced, it became necegsary alsc to
improve the thrusting device, .he propsller, which had been a
major source ht troudble since the pioneer era of aviation.ﬂUnp
t11 the 1920s, all propellers were made of wood. In wet weather
they were likely to abaorb watsr and if one blade absorbed more
than the other the propeller became unbalanced, setting up a
tremendous vibration in the airplane{ Propellers sometimes flew
aport in the air and the imbalance could tear the engine out

of the plane.Gﬁhe meore powerful that engine became, the faster
the propellers had to turnZXThis produced very high tip speeds
which brought on potentially destructive vibrations.

III. TornGepaTe JONOJHEHHA R TJaro/aM:

1. to maintsin 1. a supercharger
2, to developd. 2. an engine power
3. to set up . 3. performance

4. to improve 4. a vibration

5. to absorb 5. a loas

6. to result in— 6. reliability

7o to run 7. water

8. to concentrate on 8. 2,500 hours

Iv. TocTaBsTe BOODOCH B ET“BBHJILHQﬁ IOCNEEOBETEeNIBPHOCTH, COOT-—
BeTCTEYLmel CONeDNAHMD TERCTA: ' ,
§ - +he more powerful fthat engines becaqe, the faster the pro-
pillers had to turn, hadn't they? Yoo, they hadd W, -
5’1jw¢y did it become necessary also to imr—ove the propeller?
{ </ Wien did Pratt and Whitney Aircraft develop the air-cooled,
42%~horsepower englne? ‘
4 - Hou many npours were large and complex power plants able to
ruu between overhagls?
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2- In what way does the supercharger maintain an engine's powe::
at higher aifitudesn?
3- What does relisbility mean first of all?

& DB PT

[IPOCMOTDHTE CASIYIAIAE CHONA, OMH NOCMOIYT BAM [OHATH TELCT
"Ranjeta",

ramjet - OPEMOTOHHA FPIl; ram pressure - N@BISHHE GKODOCTEOTC
Hallopa;  hybrid - KoMOHHHpOSaHHAZ (YyCTAHOBKAZ, padoTamisd Ha
TEEDNO-RAUKGN TOLLIBE) jturboramjet — TYPOOTDSIMOTOUHIIE NBATE-
T€Nb; bypass - OCIOMATH; shock weve — YT2DHAY BOMHA;  caude -
BUDATH CAYRATS LTHTIAHOM) .

II. [ipouTHTe ToKeT, ROUNETE R HepeBeNVTe HPEIFICECHEA CO CIOBO-

COYCTAHUAMT 2
1. rearwara zanjet section 4, ram pressure
2. to block of mechanically 5:t0 propose as a solution
3. mode cf combustion 6. to increcse 3y the shock
wave
cnoBa CAUBXIMY 10 SEINSHTN:

o ﬂ.y when greet speed has hecen achiewmd

ve able o _operate at both low and aigh

ted =2nd burned, and the products of com=-
uh;rouhh a nozzle io gruuu\,e thrust.

¢ & shock wave 1o _cauge ignition.

Bk

s injested upstream of the combustion cf

T+ Gischs




reggor or turbine. Instead , a ramjet is a specially shaped
open tube coniaining a combustion chamber and a fuel Injection
gystem. Compression is achieved by ram :presasure.

2. Since the ram effect occurs only when great speed has been
achieved, ramjei engines cannot start from rest or function
(operate) well at low speeds. Since any airplane must be able
to operate at both low and high speeds, a hybrid power plant,
called the turboramjet, has been proposed as a sclution. Far
low gpeeds it will function as a normal turbojet. When the air-
plane reaches tne range of ramjet efficiency, airflow to the
compressor would be blocked off mechanically; bypassing the
compressors, the air would be burned in the rearward ramjet
gection of the engine.

3. According to tne mode of combustion there are three basic
type~ of ramjet engines. The classical ramjet has an inlet

that diffuses the free-stream flow down te a low subsonic vele-
city in the combustion chamber. Fuel is then injected and buran=-
ed, and the products of combustion are exhausted through a
aozzle to produce thrust.

4. Stadble, efficient supersonic combustion in & ramjet can he
produced by using a shock, or detonation, wave to cause igni-
tion. TFuel is injected upstream of the combustion chamber and
mived with the sir inlet flow. The temperature and pressure of
the mixture are ithen increased by the shock wave to & level
surrigien to ceuge repid ignition and combustion under supere
aonic conditions.

V. Comep=xTca A B Tercte MHPODMAUWMA O TOM ...

I} EaR NPONCXOLIT CEATEE B HDAMOTOTUX BPI-x?

2} raro#t pearerenk O HDE.KJIOFEF B XaveQrRe pemerrm aorrpo'“a
HNoaETa KAK Ha MAJNX, TEeX K GONLBIMX CHOPOCT.

3) xaropa QYRKIMA BXOIHOT'O YCTpOitcTBa?

4) mna xaxoil UeAd TPOMSROINTCH NMOBHNEHHE TEMIEPATYPH I Jasie-
AWS CMECH B KaMepe CIODSRHAT

TloxreepayTe Bamd COOCPARSHES HO TCMY TOBONY MPLIJIORCHUMIT K3
TERETa.
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TEXZ &

I. HPOCMOTpKTe CleIynmye CIOBdH, OHM IOMOIyT BAOM OOHATH TEKCT
"Turbofans":

pure - WCT % ; expel - BHOPACHBaTh (3X.); amount - XOXAYSLT-
BO; mck - BCACHBATH ; the remainder - OCTATCR; duct ~

pacnpernesienve (IOTCKA) @O TpydaM ; endanger - OOIBEPTATH
OIIaCHOCTH .

II.IIPOYTETE TEKCT K, HCIONBL3Yd IMSKNUACCH B TeRSTe CB2NEHMA, OI—
BETLTE H2 BORMPOCH:

10 wéwraacy? BTopod 3aroH HeprorRa? 2. Kakoe 2mé H#aspaide TyL-

COBEHTWIATODHODO KBUraTessi BR zHaeTeT 3. 1/8xad Y4CTH BOACHBE-

eMOTO BOBIYXA homeeTcs (HATHETAETCH) B KaMepy Croparua” 4. Ure

HpOA30ORNET, €CHH xATPeTH B03IyX NPOINOLRATE CRAMaTE? 5. B Xa-

KoW enywae EaGnnngerds NoTepd TATH (MOWHOCTH) IBuTraTe:d?

III. Hafimume » TCXCTe ¥ IepeBefETe ODelJIOKEHHd, B KOTCDHX CO-
JIepXarcsi OTBeT Ha BOIPOCH:
1. How caen a larger force be achisved in the turbofan? 2. &t
wpat velocity are the exhausi gases expelled from ibe rear
nozzles? 3. What creates a "rem"™ pressure? 4. Will any fLurther
* of the air endanger the metal turbine driving tha
caors? 5. What engine ig needed.at sgpeeds in the range
of izca 3 to 47

Turbolens

21n the turbojet, or so-called "pure jet",|the furbefen
engdne is the wost significant innovatiom. Th2 force or tlaust
srodaced by both turbojet and turbofan englse

is not only en

0?7 Hewson's +hird law of moticn, it is alzoc controllied

whiech s*ates tnat @ given accelzia-

(in this cese, 2air) produces NECASEUDY
3
;

or fnrxce can bve scnieved 2ither by imerecsing the



velocity than in a turbojet engine. This decreesed velocity
would provide less thrust. But the amount of air pessing through
e turbtofen engine is much larger than that pagsing through a
turbojet, and results in a much greater puah{ Only about half

ol the sucked air is pumped into the combustion chamber, the re-
mainder is ducted around it. Thus, the turbofan engine achieves
greater thrust, actuaily with a lower fuel consumption, than

the turbojet engine.

Az & jet plane begins to travel at increasingly hich
speeds, the great amount of alr creates a ram pressure. This
compression ¢f the air being rammed into the intake develops
an increase lun the temperature of the air. If this heeted air
is further compressed by the engine's compressors, the tempera-
ture of thne elr is raised even higher. By the time it reaches
the combustion chamber, the air may be o hot that any further
heating will endanger the metal turbine which drives the com-
pressors. This upper limit on exhaust temperature can mean a
loss of power. So at speeds in the range of Mach 3 to 4, with
present-day fuels and engine msterials, a new type of power
plant and deaign is needed. Thkis most modern of designs is the
simplest kind of aircraft engine known, for it has no moving
parts. It is celled the ramjet. :

IV, londepuTe QETANNCKEE SKBUBANEHTH:

I. ycroperne ) 1. moving paris

2. yMeHsmATH © 2. intake

3. BHXJIONHHE Ia3H 3. acceleration -

4. KaMepa CI'OPaHRA 4. loss of power

5. pacxox TOMIX 5. exhaust gases

6. BO3NYXC3a0ODHNK 6. decrease )

7. moTens TATY (XIB.) 7. fuel consumpiion :
8. rarpeTwil BGBIYX 8. combustion chamber ')
9. mozemkEHE YacTH (¥y3AH) 9. pr sent~day

N

0, coBpeMeEHHH i0. heated air

SN
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I. I'pocmeTpATe CASHYHNME CJIOBR, OHA IOMOTYT B&M INORATH TEKCT
"Turbojeta”:

beer keg - HMBHOK GOUOHOK; spray ~ orpyd; faeed (fed, fed) -
- HONELIATH (IONABATH); spin - BpPAWATE; magnitude - BEIFIE-
H3; recent - HoBHE (coBpemermmii); file - perucTPHPOBHTH
{(navenr); rather then - g me,.. ; short-haul flight - ronér
14310} HPOTEREHHOCTH.

II.I[pouTHTe T KCT W YKaXHTE BONDOC, HA KOTODH! Aenb3s HaiTw
0T3eT B COLCTMRAHMH TEKCTa:

1. What ig a furbnjet engine like? 2. What is the function of
e turhine? 3. How i the ignition system of & jet engine fun-
ction? 4. How old is ihe theory of jet propulsion? 5. Whe was
the first to dc turbine ressarci? 6. When did the W-1 engine
first power an airplape in flight? T. Are turboprop airlirers
gtill in service now?

IIT. 3aMeHETe HONYEDKEYTHE CA0B2 SIWSKEMUA DO 3HAUGHAD:

1. As the mixture burns, its temperature and pregsure ride
greatly. 2. Part of its ensrgy is used to spin a turbire that
povers the compressor. 3. Jet propulsion for airplanes is go~
nerall ~ cousidered a recent development. 4. Prom tnese begin-

nings, ks jet engine progressed rapidly. 5. The turboprop
engire is {inding application in vertical-take off airplsnes.

uaa, increase, gquickly, roteta, advance, nsew

Turvojeia

& turbojet engine ia & very simple mochanigms it is like
o Bear k
"

eg with both endsg opzn. Groat quantities of sir are
int

to the leadingz end and mechanically coupresszed. In ths

acnur of the kez lg a compustion chambey into which the com-

air and & conzt

rd wams, 1ts temperature snd prassvrs riss greatly. Part

i sprey of fual are fode. As fhae miz-




of its energy is used to spin a turbine that powers the comp-
ressor. Since, according to Newton's law of motion, for every
action thers must be an equal and opposite reaction, the reac-
tion to the rearwerd thrust created by the hot gases is a for-
werd thrust of the same magnitude.

Jet propulsion for airplenes is generally considered a
ruocent development, but its theory is almost as o0ld as powered
flight having been proposed a. early as 1908. But the real
start of the jet engine dates from 1930, the year a 23-year-
-0ld flying officer npamed Frank Whittle filed a patent for a
turbojet power plant. But he could not get financial support.
Juring the next 2 years Whittle did additional turbine research
and studied the letest advances in aviation.

dhittle had his first engine ready for laboratory test-
ing iu April, 1937. The engine developed less than its 1,400~
pound design thrust. On May 15, 1941 the W-1 engine first
powered an airplane in flight. From these beginnings, the jet
engine progressed rapidly. As a major power plant for commer-—
cial eircreft, the turboprop engine .was in production onliy
about a decade (in which a propeller is driven by a turbine
rather than a piston engine). Turboprop airliners are still
in service on short-haul flights, and the turboprop engine is
finding application in vertical-take off airplanes and some

advance helicopter designs.
L}
iVe. 3aROHUNTEe OPEINOXEHUS B CGOOTBETCTBNH C COAEpRaR7weM rexc'ra_:

1. Great quentities of air ... s.. into the leading end and
m:chanically compressed. (are'mixed, are_burnt, are created,
ar2 sucked) 4

2. But the real start of the jet engine «e. rrom 1930. (does,
ma'‘es, dates, becomes)

3. ¥hittle had his first engine reedy for laboratory ... in
April, 1937. (research, testing, flight, start)

4. Turboprop eirliners are still in ..., on short-haul flights.
(tiwe, power, production, service)

S5« F:om these ... the jet engine progressed »apidly.( turkines
2iights, beginnings,. developments)
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I. [[pocMOTPETE caexymumue CAOB8, OHN OOMOTYT BAM IIOHATH TEXCT
nrey Propulsion®™:
ran temperature ~ TeMuepaType Haderammero IOTOKA BOBIYX3;

N\ Jecmpatible - comnecrmm\integrity - UEJOCTHOCTH; cirvulate -
UFDEYAADOBAT S} .ydrocarbon -~ JIVIeBOINOPOT; flammability -
BOCINAMEHAEMOCTS ; \éliminate - JANRBANADO38TE; fan flow - OG-
TOK B BEHTHIATODHOM KOHTYDesplit ~ rpasmensrs (sx.); forver -

repBul (B3 BHNBYOCISHYTEL) 3 intercooler - NPOMEXYTOTHHY pi-
IAaTop.

II. [JpoTtuTe TEKCT, HAUNATE @ IepPEBLIWTE NPELAGREHHT CC CIOBO-
COWSTaRL MH

1. fen discharge flow 5. convention&al hydrocsrboa

2. short Zlame .engths fuels

3. fuel=-rich turbofan cycle 5. eagy ignition

4. allowable burbine “nlet 7. fuel-rich turbine exhaust
temperaturs 8. high specific heat

I1I. [Top0epuT2 CJAOBO, ODOTHARONCIORHOE LIONIEDKEYTOMY IO
SHAYCHHMD:

1. As aircraft flight speeds increase beyond Mach 3, two majcx

coleme begin o 1limit the usefulre:s of conventlional Jet ei-

©3. ¥. There are hydrogen's weli-lmown advantgzes for the
rsugsion process. 3. Large portions of the engins must ve
; oy eleculating the fuel through them before injection
che coubustion chamber. 4. Tae allowable turbine inlet

re can ve raised %o the level of 4,069 deg R.

to luser, diszdvysntage, to uncool, uselessness, to dccreasa,
Lrnoval,

Jat Propulsion (Turbojets,

teoas adreralt flight speeds ircrease beycend uch 3, two major

e Sy LA
Tridieias

b0 limit the usefulnewss of couventiouwal jel en-




ran temperature at the engine inlet tends to approach the maxi-
mui corpatible with structural integrity of uncooled engine
components. Large portions of the engine, therefore, must be
cocled by circulaiing the fuel through them before injection
into the combustion chamber. With conventional hydrocarbon fu-
els, unfortunately, even this complicated arrangement exiends
the turbojet only into the lower part of the hypersonic rezion.
B. 411 this expleins why cryogenic hydrogen has become a prac-—
ticel jet engine fuel. There are, of course, hydrogen's well-
~known advantages for the combustlion process: easy ignition,
wide limits of flammability, and short flame lengths. In addi-~
tion, high specific heat and elemental molecular structure

make hydrogen an ideal high temperature coolant.

3. Hydrogen fuel can be used in an otherwise "conventional® tur-
boy=* engine. Because of the improved cooling capability of the
hydrogen, the allowuble turbine inlet temperature then can be
reised to the level of 4,000 deg R. The result is improved tur-
bine efficiency, which mekes it possible to eliminate the after-
burner 1o come up with a shorter, lighter and more efficient
engine. '

4. The molecular =tability of hydrogen at high temperatures

cen alse be used in the "fuel-rich turbofan cycle". In this de-
3ign, the fan discharge flow is split into two parts, one pass-
ing through the power-generating section and tine other ducted
..round this sectiom to the rear of the engine. The former por-
tion flows throughk sn intercooler cocled by the hydrogen fuel,
compressor, & fuel-rich combustion chamber, and & turbine.
‘nally, the fuel=rich turbine exhaust is mixed and burned with
¢ by-passed poriion of *he fan discharge.

T I

IV. YxazmgTe, KAKOE K3 BHCKABHBAHME Ka&T NDABUIBHHE OTBET Ha
BOIDOC:

Wit has cryogenic hydrogen become a practical jet engine fuel?

L. 'proremmy yraesomopon yaywmaeT (»DPenrEBHOCTH) K.H.I. TYyD-
CTEH.

2. (proTeHHN} JIVIEROZODOXL oGnamaeT CIOCOSHOCE BB 'ducm‘po 0 UIaR~
J18Th DOPCEXEYER IaMepy.
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3. KpuHoTeHH! yIVeBOLOPON XapaKTEpH3yeTCd JEIKOCTHY BOCILIAMEHE--
HYd, MAPOKHVE TDAHNIAME (OpeNesMy) BOCIUIAMSHASMOCTH, HECOLk-
moit mamHON IIaMeHH. ’

4, KpvoreHH:u! yT/eBOTOPON CTPEMITCS DACHEPATE LRANA30H
CBEDX3BYROBHX o6racreft (monéra).

TexCTd Ifif OHCEMEHHOI'C [epeBona
(6e3 cropapa) Ha 30 MuH

I. Pour-Siroke Cycle
® IT. ‘fhe Jet L.agine

ITfI. Rocket Engines

IV. Engine Health -

TxXT I

Pour-Stroke Cycle

| '+ The diésql cylinder is equipped with two valves and a fuel
injector located in the cylinder head. e four--stroke cycle
operates as follows:
a) Induction or Suction Stroke.~ The piston is wmoeving away from
the cylinder head and is dréwing in filtered air through the

» inled valve which is copen.
%) Cemproession Stroke. — The piston has reached\the end of it
.o
giroxe mnd ia ngw returning toward the cylinder head. The air
} . A %_‘=—— i ) ) - L
velve has c;a~=a and the air isg being compressed within the
cylinder beuweev the top of the piston and the cylimder head. !
q_.g
%) Jorking or Power atroxe!- The piston hes now raacned the
Y &ower: DLBoXs, aea
limit of 1i%s moiion toward the cylinder head: botn valves ars
ciosad, znd the air within the cylinder 1is highly comnressec
ig o gnall area callsd the combusiion opi.ce. olﬂul*ﬁL”OLy-X
S5 &>
[blm“beL 0il fuel vnder high pressure is Poss iUt tre in-
’1
iwovox into the vumuust10« gpace where it immeaistely” izmites.
suzltine mizxture of =tomiged 01l and air burns acd ex-
T ——— .
cands aad the guargy thus created forces thae plston aleng tae
sor, Bearoing the crankshait by memq ¢f tha connezciing mod.




d) Exhaust or §§gxg§g;gg4stroke.- The piston has reached the
end of tne power stroke and is once more about to travel toward
th2 cylinder head, the cylinder now being full of spent gases.
The exhsust velve now opens and the piston, conneciing its mo-
tion, forces the burnt gases out through the exhaust valve to
the atmosphere.

Tkis cycle is continued in each of the cylinders of the
engine, the working strokes being so arranged that the crank-
shaft turns evenlxs.

Hotes:
1. Power Siroke - padoum# xoxn
2. simultenecusly - OINHOBDPEMEHHO
3. lmmedietely - HEMEIUIEHHO
4. scavenge - yuanaTs {oTpadoraBmye) Trasu
5. evenly - PORHO

TEXT II

The Jet Zngine

1. The turbojet engine works on the pr.nciple of Newton's Third |
Law of kMotion. A good example of this law is the toy balloon.
When its outlet1 ia closed, equal pressure is apread through-
out the balloon. ' SCE e 7yq W
_2. Ir »he outlet is opened, sg&s of the air will immed}ﬁtely =
evcape at n;qg velocity, causing th balloon to move forwhrd.
Zhis ro*’&rd motion is a result of thruss {reacticn).

Yo ﬂ%%&;asu§uiyine jet engine (or turboaet engine) functions
by talking &lﬁ, compress*ng it, 1n3ecting fuel into thaépomnres—
ced air and *gﬁiting the mixture which then gxpands through a
tarbine which drivec the compressor.

4. The sraudard fuel for jet engines is a kercsene-type fuel.
Kcrosene barns at a hotter temperature Than gasoliue and it
heie & higher v1scosg_1.2

Se 4 typical jet fuel system consists cf: fuel pump, fuel £il-
ter, fuel regulators, ghut~cff valve? fuel manixold4and dig-
churge nozzles.
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6. The ignition system of a jet sngine functions only during the
starting operations. Llectrical power is supplied to thae two
spark glugss, to make a hct spark and fire the combustible”
fuel-air mixture in the combustion chambers of the engine.
7. Upon initial i;mition of the mixture, the combuation becomes
continuous within the engine. In engines with an annular {(or
singl ) combustion chamber, the flame spreads eround the engine
inside the single can (= combustion chamber). Those engines wit
multiple chembers have their cans connected internally. The
flame from the two cauns with igniters will travel through the
intarcomxoctors7 and light the remaining chambsera.

' Note a:
1. outlet - 1L3CANOK, mTYUED
2. viscosity -« BT3KOCTE
3. shut-off valve - OTCeuHHI KiamaH
4, fuel manifold - . 1DMIIABHEIY HKOJJIEKTOD
5. gperk plug - 3adalkHas CBeYa
6. combustible - Topoumni
7. interconnector - KOJBOEBAHHAA CHCTEMA

X T IIT

o]

7

Rocket Zngines

Another type of power plant is the rccket engine, to be
uged in sirplenes rather than missilss. Like the turbojet and
raajet, the rocket produces thrust by means cf tha expansion of
exiaust gases resulting from the combustion of fuel.

However, the rocket does not depend on oxygen in the ai-
mosphere to burn fts fuel. It must therefore carxry its ovm ox-
idizer to mix with the fuel in order to get comsustion. The ro-

ciet eagine is capable to produce extremery high thrust and

snd its prepellants at an gnormous1 rate, The amount 9f pro-
3

“

pellarss which can be carried om board the airplane ghexply
tieit the operating enzine ftime, and 10 minutes is the max:zum
crai-powered airplare has acnieved to date.

1siste of a propellant injecior, com-
3, and 3 nozzle

The rocket eng

-
Tustion chumber surrounded by a cooling

igcket
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t¢ allow the natural expansion of the combustion gases.

The rocket engines all operate on the same principle whe-
ther thaey are solid-fuel or liquid-fuel types. Fuel is fed or
X ! combustion chamber where it is ignited. This gives
& Iagt siresm of exheust gases through the exhaust tubes. Ex-
osust thrust is repid. The power duration is short, being from
12 10 45 sec, but pressures are high during this time.

¥ ote a:

et
O &
o

-
°

enormous - TIpPOMANHN, OI'DOMHIN

o I
»

ine Heulth1

Zngine componenis have to be desigmed torgehieve the best
possible compromise beyween high reliabilit& (which means high
engine 1ife), low initial cost, high efficiency and minimum
welght. This o >timization process is particularly importent in
- turbine. Attempts to meximize operating effici-

ency, which in urn demand very complex and expensive compcnents
witnh lifetimes ofven below 10,000 mours. Usuallj, it is the tur-
bine which reagulates the totel engine materia¢s cost per enb‘nﬁ

operating hour, aud the lifetime of’ the englne.’

’ s -
2time of turbine blades rises vnry mucb 1f’ he ma-

The life
simum temperature to which they exno,eMB cen be reduceL by even

small amount. Strict4 control of temperature peaks is of greas

..tportarce in the operation ang maintenance c; ircraft-enzincs.
k. intenance procedures s 2 designed to keep the coupreusor com-~
L stor and turbine in such a condition that the turbine fnlei.
te perature stays at the lowest possible level. The fiigh%t crew
cn the other hand, try to reduce the frequency of waximum ther—-
: 7y limiting the use of maximur thrust to those s¢uua

tic.s when fu 1 power 1s neces@ary.

Note s:
1. L2alth - (21.) ©7 “2BEOGTE; 2. HP turbine = high pr:ssure
turbine; 3. to ex NOLBEDraTscs . 3-1u60) # strict - crpoms

™
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